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An introduction to

CHAM, its software and

services.

Computer  Simulation of Fluid Flow, Heat Flow, 

Chemical Reactions and Stress in Solids.
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What does CHAM do?

ñSimulation of processes involving fluid flow, 
heat transfer, chemical reaction & 

combustion within engineering equipment 
and the environmentò

A-Z industrial & environmental 

applications

Practical - Cost-effective - Validated 

- Easy to Use
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CHAM and its Services

Research & Product Development 

Special-Purpose Products

Customer and Technical Support

Consultancy Services

Model Build
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CHAM and its Partners
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CHAM Technology Developments

Parallel Processing 
achieves an average 
speed-up of 3.6 for cases 
run on quad-core systems.

CHAM supports Parallel 
PHOENICS on multi-core 
and HPC Windows & 
Linux clusters
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CHAM Today

3 International offices

30 International representative agencies

>4,000 PHOENICS customers world-wide
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A wide range of applications

Smoke & fire spread

Heating & Ventilation

Impeller pump efficiency

Aerodynamics
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A wide range of applications

Particle tracking

Heat transfer

Multi-phase
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Main Features of PHOENICS

Å 1-,2- and 3-D geometries

Å Cartesian, Polar, Body-Fitted Coordinates, and Unstructured

Å Local multi-level fine-grid embedding 

Å ñPARSOLò Cut-cell technique for complex geometry

Å ñINFORMò Input of user-defined Formulae

Å Conjugate Heat Transfer

Å Single or Multi-Phase Flow

Å Particle Tracking

Å Chemical reaction

Å Radiation

Å Non-Newtonian Flow

Å Choice of equation solvers and differencing schemes

Å Automatic generation of user code

Å Open-source routine for user-coding

Å Automatic convergence control
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Å PHOENICS  consists of several modules:

ïVR-Editor for setting up problems, 

ïEARTH for solving the problem, 

ïVR-Viewer for visualising results; and 

ïPOLIS for providing information.

Å Together they allow users to solve a wide range of 1D, 2D and 

3D fluid flows simultaneously with heat transfer and chemical 

reaction.

Main Features of PHOENICS
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PHOENICS Key Components

ÅModel setup ïVR Editor

Å Clicking on an 

object brings a 

dialogue box onto 

the screen.

Å This enables the 

information about 

the object to be 

edited.
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ÅModel setup ïVR Editor

Å The object geometry 

can be taken from a 

library of shapes, or 

loaded from a CAD 

file.

Å CAD geometries are 

read using the STL 

format and many 

more besides

PHOENICS Key Components
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Setting Up Problems: 

PHOENICS-VR

The PHOENICS-VR Main menu allows you to make all the 

settings required for a problem, including:

Å Geometry

Å Variables to be     

solved (models)

Å Fluid properties

Å Initial values

Å Boundary 

conditions

Å Monitoring

options
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Å Model setup - VR 

Editor

Å Calculations ï

EARTH Solver

Å EARTH is the 

program that 

performs the 

simulation.

Å The graphical 

monitor shows 

the converging 

solution

PHOENICS Key Components
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The EARTH run can be interrupted to change several parameters: 

Å Monitoring position

Å Relaxation factors

Å Graphical monitor 

settings

Intermediate result files

can also be dumped

Calculations - Solver
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Å EARTH is supplied partially as compiled object code, partially 

as open source code.

Å The object code contains:

ïThe basic solution algorithm and equation solvers

ïThe input/output sequences 

Å The open source code contains:

ïThe built-in turbulence, combustion, radiation and other 

physical models

ïThe built-in physical property variations

ïThe built-in higher-order differencing schemes

Calculations - Solver
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Å Part of the EARTH open source is the user-routine GROUND. 

Å This enables users to add in any new models, properties, 

source terms, or input/output sequences they may wish.

Å Users not wishing to write code themselves may place algebraic 

expressions into the input file via ñINFORMò

Å These will be automatically executed at run-time. In this case, 

no compilation or linking is required!

Calculations - Solver



C
H

A
M

Seminar

ÅModel setup ïVR Editor

ÅCalculations - Solver

ÅAnalysis of results ïVR Viewer

PHOENICS Key Components
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Analysis of Results - VR Viewer

The VR Viewer allows users to see their results in a number of 

different ways:



C
H

A
M

Seminar

Iso-surfaces

Streamlines, static or animated

Vectors

Contour planes

Analysis of Results - VR Viewer
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How to obtain PHOENICS

Å Monthly, Annual or Perpetual

Å 32-bit & 64-bit sequential- or parallel-processing

Å Windows or Linux

Licensing Options

Special-Purpose  Options

Å FLAIR ïHVAC, fire safety, building services

Å VWT ïVirtual Wind Tunnel

Å ESTER ïElectrolytic smelter

Å CVD ïchemical vapour deposition

Services
Å Standard 3 day training course 

Å Day rate for consultancy and model build

Å Extended consultancy support
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PHOENICS Features
Rotating Co-ordinates

Object type ROTOR introduces zone of rotating co-ordinate within 
static domain.

All cells within the rotor object are shifted in X relative to the static 
domain at the start of each time step.

Only one object-detection sequence is needed, as everything within 
the rotor goes round with it.
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Time step size and number of steps are automatically set from 
the input parameters.

PHOENICS Features
Rotating Co-ordinates

First example shows a row of simplified blades pulled between 
two simplified stators.


